1. The apparent absorption values of individual amino acids from two samples of feather meal (FM) were determined in the lower ileum of chicks fed.on diets containing magnesium ferrite as a marker.
In previous work ) the digestibility of nitrogen from feather meal (FM) by chicks was found to be 0.55. This value was verified by growth experiments up to 3 weeks of age, confirming the assumption that the absorption of N reflected protein digestion . This low value for protein digestibility might represent an average of the different liberation rates of various small peptides (Matthews, 1975) and in this case the estimation of protein digestibility from N absorption would not be adequate. The relative absorption rates of the individual amino acids and the extent to which this represents a balanced diet would have to be determined.
Burgos et al. (1974) obtained high values for the true availability of amino acids from FM. These values are in contrast to the low value of 0.55 for total N absorption from FM obtained in our experiments and to the poor growth of chicks fed on balanced diets containing FM (150 g/kg), when a value of 0.85 for N absorption was assumed .
In the present study, apparent absorption of individual amino acids was determined in the lower ileum of chicks. An attempt was made to find an in vitro digestion method which would reflect the amino acid absorption.
METHODS

Animals and diets
White Rock chicks (1 -d-old) were housed in electrically-heated battery brooders. The chicks were fed on commercial diets for 10 d, then divided into groups of twelve on the basis of equal weights, and fed on a semi-synthetic diet (Table 1) for 6 d. The experimental diets contained 100 or 200 g FM/kg at the expense of glucose. FM was provided as either FM1 (slaughter-house waste), processed at 40 psi for 50 min; or FM4 (Canadian), processed at 100 psi for 3 min.
The magnesium ferrite marker was introduced into the diets as described previously Analytical methods Details of the procedures and compositions of the FM samples are given in previous work .
The amino acids were determined in the freeze-dried contents of the lower ileum, collected in experiments using FMl and FM4 .
The apparent absorption of each amino acid was calculated by comparing values for amino acid: marker in the diet and the ileal contents (Bielorai et al. 1977 ) from the equation:
where Xis the apparent absorption, A A is the concentration of amino acid, i is the ileum and f is the feed.
The in vitro digestion of FM with pepsin was carried out by the standard method of the Association of Official Analytical Chemists (1970), but with varying pepsin (EC 3.4.23.1) levels of 2, 0.2 and 0.02 g/l.
The digestion with pancreatin (grade 6, 4 x National Formulary; Sigma Chemical Co., St Louis, Missouri) was carried out by a similar technique, using phosphate-hydrochloric acid buffer, pH 8.2 (Pieniazek et al. 1975 ) and enzyme concentrations of 2,0.2 and 0-02 g/l.
RESULTS
The absorption values of individual amino acids by chicks fed on FM were distinctly lower than those obtained for soya-bean meal ( Table 2 ). The mean absorption value for soya bean was 0.85 and for the samples of FM1 and FM4 they were 0.55 and 0-48 respectively.
As known from previous work with chicks , the nutritive value of FM4 was slightly inferior to that of FM 1. Marked differences were found in the absorption of individual amino acids from FM; especially low values were obtained in both samples for aspartic acid, lysine and histidine and values below the average for cystine and glutamic acid. Although absolute values differed, a similar trend was observed in both FM samples for the absorption of almost all amino acids tested.
The amino acid patterns were determined in the fractions undigested by pepsin or pancreatin in order to test whether some of the less-well absorbed amino acids were more concentrated in these fractions. Although all three enzyme concentrations resulted in a similar pattern of most amino acids, the differences between the undigested fraction and 
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the FM protein were most pronounced with 2 g pepsin/l or 0.02 g pancreatin/l, which resulted in undigested fractions containing 10 or 9% of total sample amino acids respectively. The results are presented, therefore, for these concentrations only (Table 3) . The ratio, amino acid levels in the undigested residue (relative to the total): corresponding values in FM, was calculated; values under unity reflect a good enzymic digestion of a given amino acid, whereas those above unity indicate a concentration of the amino acid in the undigested fraction.
A relationship was found between the absorption values in the lower ileum and the amino acid concentration in the undigested fraction. The amino acids showing low absorption in vivo were more concentrated in the fraction undigested by the enzymes and vice versa, with the exception of threonine, proline, methionine and tyrosine.
DISCUSSION
The mean values for the apparent absorption of individual amino acids were 0.55 for FM 1 and 0.48 for FM4. These values were almost identical with those obtained previously for N absorption: 0.53 and 0.48 for FM 1 and FM4 respectively, which were confirmed in growth experiments . However, distinct differences were observed between absorption values of individual amino acids in FM, the values ranging from 0.20 to 0-70.
The low absorption of two essential amino acids, lysine and histidine, seems important from the nutritional point of view. These two amino acids were concentrated in the residual fraction, obtained by in vitro digestion with pepsin and pancreatin. The composition of the residual fraction corresponds, in general, to the results in vivo; the amino acids concentrated available at https://www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19830048 A question to be asked is how the digestion of different feeds at various levels may cause the same metabolic and endogenous N secretions as in fasting or by feeding protein-free diets. Muztar & Slinger (1981) came to the conclusion that correcting the apparent availability for losses of metabolic and endogenous N using unfed birds may introduce an artifact and mask real and important differences between feedstuffs. They stated: 'for most purposes apparent amino acid availability values as obtained in conventional (non-fasting) assays would give a better basis for comparing the values of feedstuffs, than could the TAAA (true amino acid availability) values. '
In a recent workshop on methodology of measuring digestibility and absorption of amino acids, Van Es & Rerat (1980) stated that there are no reliable methods for measuring endogenous secretion for a given ration. It seems that until endogenous N can be determined with certainty in normally-fed chicks, the apparent absorption of amino acids remains a practical criterion for evaluation of protein quality.
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